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m m m 

g?|iJffl^ZHX3 

5 &m<&w 

10 ^^KSW^^&S^/l'tf^^— i? (PK) Mat^^I IS^V 
i? (HK I I) mfc^n, 3E%B-?f±&m*$Pffl&frX^Z>1)K fffftlB 
Kl<fcl9$i^£*L5o M#^*il<^fe^H^f*> Nuclear Factor-Y CNF-Y) 

15 i:#xbtbS 0 

-e^T\ NF— Y-e#fcl5"t?fc5At^3.-y h (NF-YA) t*B2^ 
i-5SeK©^^fTofc<br5s 8 7 3ffl©7 5y»d»fefi!cl), 2o©^^ 
-y^^-ft*- (Znf) *f-7i:5o©^tK^^y (HD) IrffSZHX 
l^p«-=y^L,t#fc (Yamada, K., Osawa, H., and Granner, D. K. 

20 (1999) FEBS Lett. 460, 41-45) G ZHXlfi, ft* ^tft^y 9 X $ % 
^wn'-77 ^ ])—<DZ n f ^7^^JSU t b ZHX 1CHD 1 ^PjHD 
*fi&"gtr2 7 2~5 6 4©T^y^@E3?!Jfix NF-YA©N*CW^~!) 
yfAD i: <79^Sf^HCi&II"T?&<5 (Yamada, K. , Osawa, H., and Granner, 
D. K. (1999) FEBS Lett. 460, 41-45) D r ©/ if y h##f ^fTo 

2 5 fclg^ Z H X 1 4@5%4fed*1KBlHjtC3$& LTV ^Z^b fl*fc>a>o fc (Yamada , K . , 
Printz, R. L., Osawa, H., and Granner, D. K. (1999) Biochem. 
Biophys. Res. Commun. 261, 614-621; Hirano, S., Yamada, K., 
Kawata, H., Shou, Z., Mizutani, T. , Yazawa, T . , Kajitani, T . , 
Sekiguchi, T., Yoshino, M. , Shigematsu, Y., Mayumi, M. , and 



WO 2004/055051 




WO 2004/055051 




•CT/JP2003/009164 



2 



Miyamoto, K. (2002) Gene 290, 107-114) o i©t bZHXll^ft^ 
M8q±s v^CHLC. GATA5 0B0 6TOHLC. GAT A 7 
G 0 7 <DT£i\Z.Ml£ir (Yamada, K., Printz, R- L. , Osawa, H., and 
Granner, D. K. (1999) Biochem. Biophys. Res. Commun. 261, 
5 614-621), mm^-btes ^(DZUXl^mmV ^Uyt- 1 

T^rt(^^Ei-S w t^r#^Ufc (Yamada, K., Kawata, H., Matsuura, K., 
Shou, Z., Hirano, S., Mizutani, T., Yazawa, T., Yoshino, M. , 
Sekiguchi, T . , Kajitani, T . , and Miyamoto. K. (2002) Biochem. 
Biophys. Res. Comm. 279, 368-374) 0 

io fc*s. m&T&ttw&btffi&Litmmtem&MmH* (zhx3) 

Y^Zbm>t>foZM&mM*^tsmm (GenBank/XM 029734) RW©— §P 
(DDBJ/ AB007855) fiTO^— ^KlS^&liVCV^S^ HU#«^— 

20 %was»jfeLJ: 2 £±5ffiM 

3SM#btt, ZHXl©4ll^|iJ^tt5ri^|Wi:tt, ZHX1 

25 ^ffl-rs^^^K^m^rfTofc 0 

-£<£>3£m> ZHX1. «s^H^ DNASte^Vv^K, Zyxin, TV 
K n ^Vi^ttT^ K— *at5G#*© <fc 0 11-19!) 
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&*^s<*m&jLm£tifco z.(omm*i"<?m&=i~- m^gcDNA©^ 

5 (Znf) ^E-^— :7&0<5 0<£>7fcy ^K^^ (HD s ) SrgtP~ 

*Wtbttro|f«^^HijJZHXit*K:zHX77$y^^j- 

Sii^U ^bT^*l,£ZHX3 ££ttttfc 0 ZHX77^Ht 

10 #bTV^3£:*ggS£*t5 0 

ZHX3tt % ZHXl^ZHX30^i:Zifr«t5W^<, _h 
IBNF-YAOADirti+gS^-r^o £ b fc#tff bfc £ £ 5 N r©ZHX3ii 

fc*sv vr i b < ttfj@©7 ? / MtfXtks WW£ b < tettJn $ ftfcr ^ y 

v >t i ^ b < \-mm<DT ^ j m&xi£, mmm b < ^tit-r^y mmn* 

20 5 Q 

tfc^tht7S' MZHX3©7^7iia^©^ttfi8 7. 3%T'feofc 0 
7 5/hSZHX3©75/ ^IB#I«rBB#l#-5§- 2 lz.7f?t 0 r©757 ^MB^M t h 

zhx3t^5 £w3©r syaffim i 4#^fe6 4 2#g ^-eteifB^-rsiig 

mm<DT ^ y i(ttb©zHX3i i^— ote&ttHMtra 
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&&<DmM&}X*hWbfrfc£ti%7p, IE^U#-§- 1©7^/ f&§ffil<D 3 0 3 — 5 

^SmmPl<D3 0 3~5 0 2#S07 5/^JT'fe5ri:^U\ 
fl>e> N Z HX 3 «SiE^Jif TfttflfjBiWPSWr y if ^at^i¥^msr«iffi!I LTU 

10 9 S 0fb^#V^ZHX3<D|gm«T-rS^\ ZHX3iei«$tL 

So 

tt I I M^^r y — ^ X»4 VAsWWfrl — fMt'feo T & «fc V \ * fc, 7&5ffl tt, 

25 HiBWftiftW 

SfclHWu t bZHX3 0«iai$^5T5yiBE5(lWt hZHXl b<DttM& 
tjcTo ZHX3 3t^ZHXl©T5ySfflB?!ISrJt«SrrS. 2oOZnf^7 
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V^^O^s/^Sr^H-., ^avetK 114 — 642, 2 4 2 — 6 1 5. &TJ*4 
9 5 — 9 5 6<£>fc h Z HX 3 ©7 ^ >/ ^J^^tS , ^n— >-G 5 8&D*G 
2 3. tW:K I A A 0 3 9 5 (DmWZtlZT 5 / mmW&Tjk'to 
^2 0fi v fchZHX3 mRNA©»f!r*t 0 ^vefrtf) Vte, 
5 ^$^fciW^b^$nfc2 /x g<^>K!; A + -RNA^tf 0 t^Xv-^j- 
t±k b -e&ffifllc^i-o ^^ls 'CHM ; V2 S IS ; V—V3, Ml ; i — v 
4, B; V-y5, TO ; U—V6, fl-t&jffi ; KM; W-V8, Bftft ; 

W-V9, MR; VI 0, J3HJ3&; VI 1, itu^H ; ^1 2, fftjfc ; 
3, |pm; wyi 4, /M»; u-yi 5, 3£J3§; VI 6, eiksfc, 
10 ^3EIf* N »»2-^^j; y KV^xAX{iGST^ > /^^!>V^^ff^V^fc N 
Z HX 1 RtXZ HX 3 ^Of/J^foZiftft >-O^|^SrSH- 0 t h Z H 

X 1 ^SlTJ^GAL 4 AD- Z HX 1 itt^fl^fe©0»*^rte«fcSH- o Znf 

&tJ*-C9VV:^/W3:, GAL 4 DBD^i^UckbZHX3024 2~48 
15 8<£>T $ /^@B^!£rB3i-t~5> pDBD-G2 3, WpACT20l^W 

M4Hf4, *»2-W * K^fAXfiG S T W^y^^V^c, 
Z HX 1 RVZ HX 3 flB©*/^^ n K;* V£>|i^3r^-r o t h Z H 

20 X 3 St?GAL 4 AD - Z HX 3 fife-g^^b CD MM^i^M \Z.7Ft a Znf, 
HD, Xt^Ett % -eave^, ^7^y^f-7, ^tf7^y, &TJ< 
5 I'm.- V V *f-W$&7tfT* +&0«-<7>V VJ^/WS, GAL 4 D B D ^ 
®&£-Lfct hZHXl^a-Kf^SfS, pDBD-ZHXl (1-8 
7 3), p A C T 2 ©la^fe^rSrg-tpBW £ Jfclfc L-fc, avpfru 0 - # y 

^5E1«, Wm2-s^C7V y K^fAXitG S T7 , /^7y^MV^c, 
Z HX 1 RtfZ HX 3 Iffl©*/^? 1 n Zf^ft V©ITO£r;^r o GST7 

/U^!7 V##r Sr^fc, Z HX 1 MZHX 3 in vitro OaxpiI^ 
in vitro X*ffiWl£tlft BS S-mffi£nft, ^Sfc h ZHX UttZHX 3 
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2 4 2 — 61 50T$/^IB^J (V— ^3) N fc hZHX3 (U— ^6) Xfcifc h 
ZHXl (w-;x9) & Wo^.^ 1 ^— YWffilJti^tr^zy t & — ^ tf — X^-f 

5 ffl U ^ UT 1 0 % S D S - P AG E «9 Ufc„ «Ef^fflS/^/H4*— 

^tLSJilBS/S^^n^^fc^^^^Ko 1 0%>65c>^:bixfCo 

ZHXS^ft/h^-a^bK^-f^l^^Sr^-rc t hZHX3WGAL4 
10 AD-ZHX3^^^EI^^te{|iJ^-r o Znf N HD, ftt*EW\ 

15 Z H X 3 ©t/h*^ Zlftflcf << ^<on^7fct a GST :?7t^<7 yft#f Srffl 
V^fc. ZHX3© in vitro Otf^ZUrffcfb, in vitro TW&^ftfc* 35 S 
-mmZtlti. ^gt bZHX3^ Jj&l^L-fcGST^ (W- >-2) XttGS 
T^jH^t^lt fZHX3^yA7IO^a- Kia?!l (W- V3) &&ts*7 t 

fife 9 l"< ^fO10%^ b tifeo 

J&8EH3: S UW2-M^5 y K^-r^^V^cNF-YAS.T>*ZHX3P B 1 
(DfaWfem^*4^<D^y\?^?*7Frt 0 t: fZHX3St) ? GAL4 AD-Z 
HX 3itt^#i84fe©H««^f±feffli^^ct- 0 Z n f N HD, WEfi. ^fr^tl, 
25 7 4 7, J l/ s RW?;v# % ^m- V y^H#«r 

^H"<> +RX^-<D-»S/lyi^ GAL 4 D BD^^LfcNF-YAOffittfb 
K*<< f*r$IE&*"5* pYAl-26 9, RZFp ACT 2©I^W^tfi 
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B9l2te % B&2-'^-7V y KV^T^&fflV^cNF-YA&tfZHX 31^ 
<DfaWfe¥& Y^>i^(D^y\f^^^7^ir Q N F — Y AifcU^G A L 4 DBDtl 

si"? 5: V y^RXJMz V ^/X U*~^- ]} yftUt^t. S I D&OT> B 

—<Dis^tfM^ pDBDW, GAL4 ADfcgfe-^L-fcfc h ZHX 3© 2 4 
2~4 8 8(DT5y^ia^J^^§x p AD— Z HX 3 (2 4 2-4 8 8) tf> 

10 JglOEIte, ZHX SiXm&yzfUyy— ffe5ri:^t 0 HEK2 9 3H 
M2ng©pRL-CMV s 5 0ng© (*7A±|^f) SV4 0^n*- 
f—yj ls?T>( y Y%&%S<?$~- > 0 0 ng©5XGAL4-pGL3 

Control XttpGL 3— Co n t r o 1 Vtf?— TT 0 ^^ FX*&h9^ 
^7s^Mfc 0 pSG424Rt;pGAL4-ZHX3 (1-9 5 6) te N 

15 tt-e^ GAL4 DBD©WGAL4 D B D ^iHl-^ bfc t h Z HX 3 <D 
<£=i— }?m&\&mm.-tZ> 0 10 0 %<Dim^ ^fo^tl, 50ng©pSG424 

milHIfis ZHX 3 t-tfc5i t HEK2 9 3IB 

JiSlr2tig©pRL-CMV, 5 0ngO (*7A±|:*f) SV407'n^ 

20 ^-^U^f>fj/KM^^^ 1 00ng©5XGAL4-pGL3 C 
o n t r o 1 VTtf— ^7^^ h\ ^ftfcftOp CiviV— ZHX 1 (2 4 2 
-4 3 2) KT'*f7^7x^ hbfc ^9*5 K ( 2 0 2 n g ) 

(DBAfe* &&-?3b*lt£* p c DNA 3 . 1H i s -C 2<DmhMz£V)mffl£tl 
fc 0 1 0 0%<£>fjtf3\ 5 0ng©pSG4 24W50ng©pcDNA3. 1 

25 Hi s -C 2 ©#ftTI^"(t5 I/^^-T'y^ 5 KCT'P^^-ffitti^^ 

V 5 W ^^7*9- i?«44£r&5£Lfc 0 **/Wt^:7cr^ — t??g£fete£:T 
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mizmn, z hx 3 ©t/h y y 1/ y t- ^ y©R^^t 0 p sg42 

4M$t^t^pGAL4-ZHX3ii#I(j: s ^tl^tl, GAL 4 DBD 
^St>*GAL4 DBDKSI^ltt hZHX3©$t^t^IIMli 

mi 3@(i, HE K 2 9 3^B^*3^'5ZHX3<Z)»rt^S.tJ«^^fTv'i/ 
•*VK0$feJt&^-*-„ G F P ©*Xf±G F P ©C»i^$ tLfc * * fcSWPr 
10 $tt^ZHX 3 * W£r=*— K1"^ 38*^9^5 K (3 OOng) &HE 

K2 9 3»^ h^>-^^^^ h bfc 0 h5^7*^V3^4 8l^|IIII, GF 

Ml^mn, ZHX3©I|gF^^y^to Znf, 7 -f lotf— 

15 -7;HD, tf^K^-f ; E> W^y^-y j/ffi ; DD, —ftffrffc 
K^-T>-; ID, NF-YAi©ffiM F^-f ^ ; RD, U^WU— K^-T 
^;NLS N ^ffv'^/V'o 

20 HIL-fcktf^te&v^o 

*SjSafi0¥te:*5VvC % »g2-M7*9yK^7^ pDsRedl-Cl,X-a-gal. 
t h^t^-^^y^— c DNA.Advantage2PCR K fc h Multiple 

Tissue Northern Blot iRtF Blotll^ExpressHyb :/JJ i/ a ^ 

25 ^^.KXFpEGFP-Cl f± Clontech (Palo Alto>CA) #>b^AL-fc.pGEX-4T-2. 
pGEX— 5X-1., a - 32 PdCTP (lllTBq/mmol) , ? =}-jr-y—~ r * — * 4 B N 
&U! 35 S-^f t=y (37TBq/mmol) f± Amersham Pharmacia 
Biotech (Cleveland, OH) > kflfA Lfc 0 HEK2 93 fc H&iE'ff&Bflft^te: 

.American Type Culture Collection (Manassas > VA) h A b fc 0 
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TRIOZOL MM , Superscript 1 1 % pcDNA3 . lHis-C ^7^^ K % & tK 
LIPOFECTAMINE PLUS Invitrogen (Groningen, Netherlands) fa £>ISA 
L>lt 0 ExTaqDNA. tf? V ^ 7— ^ pT7Blue-T2 Rt^BcaBestDNA 9<"* 

!J i^3f- y h TaKaRa BIOMEDICALS fa £>A^ pGEM-T Easy -"^ ^ — N 
5 T7 TNT Quick-^-^^/Mf^ pGL3 -Control, pRL-CMV^t^—M/^^ 7 
*7~£#$r3SfA Promega (Madison, WI) /&>£>^AL/CoBig Dye terminator 
FS cycle i/^xy^^j/ Applied Biosystems Japan (Tokyo, 
Japan) fe^A l>tc 0 TOPP3 S tragene (La Jolla, CA) fa h A# Lfc 0 

QIAGEN ^9 * 5 K3r $> h QIAGEN (Hilden, Germany) fa £>^A Lfc 0 
10 *:^»J^*5V^TfTofcK^<0^|llg^T^-^i-o 

EMU K<P«« 
pACT2B1^775 K£gEf&«£oT«Lfc(Yamada, K. , Osawa, H. , 
and Granner, D. K. (1999) FEBS Lett. 460, 41-45) D 
15 — Wt:^tLfcG2 3 7°7*^ H\ pAD-G2 3 3rE c oR I/Xh o I 

XttSf i I/Bg 1 II -eM'fbU j e^HO^fK-^pGEX-4T-2^^ 
— c oR I/Xho I hXfipGBKT 7^^-©S f i I /B a m 
ftw^^O— = 2^U t»pGST-G2 3WpDBD- 
G 2 3 £#fc 0 

20 P AD — G 2 3©2 50bpOEcoR I /H i ndlll ifrifSrpD s Re d 
l-Cl©EcoR I/H i ndlll f--f h ^ n—^^ U pDsR 
ed-j^fpJ#G2 3 (HDD SrffeKLfco -hfBS — D sRedlCl— Hin 
d III (@B^lJ#-^3) S.T>*±|BA s-DsRedlCl-Sa 1 I =r^?U 

*f-v m^m^r4) ttcofc t=— u^nu ^lt p d s r 

25 edl-Cl©HindIIl/Sa 1 If-fh^fAU pDsRedl-C 
1 E 1 Sr#fc 0 pD s R e d-j£|Rj£G2 3 (HD l)©Ec oRI/B g 1 II 
^fjtSrpD s Re dl-ClE 1©E c oR I/BamHI rfwtf-^n — 

pDsRed-rZHX3 (HD1) 5rf££gLfc„ 3rf5:/9^ KOE 
c oR I/Xho I®Mt£pACT 2©E c oR I /X h o I "tr^f hrfi^iJ-^ 
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n-^^U p AD — Z HX 3 (24 2-48 8) Sr#fc„ 

pBSH-KIAA0 3 9 5|i Dr.Takahiro Nagase (KAZUSA DNA 
RESEARCH INSTITUTE. Japan) £;ftfco _hl2^ P 7 ^. ^ K<E> 1 . 2k b 

©Sail /A pal $f>i-£r p DsRedl-ClEl©Sa 1 I /A pa If 
5 ^h^Wa-=^U pDsRed-ZHX3 (HD2-5) IrML 
fc, 4f5^^Bg Ul/BamHI|fMpACT2B l©BamHIf^ 
f.^-tr^ n — =^^b N p AD — Z HX 3 (4 9 8-9 0 3) %ntc 0 

pAD-ZHXl (142-8 73), pAD-ZHXl (2 7 2-8 7 3), 
pAD-ZHXl (5 6 5-8 7 3). pAD-ZHXl (2 7 2-5 64), p 

10 AD-ZHX1 (2 7 2-43 2), pAD-ZHXl (4 3 0-5 64), pA 
D-ZHX1 (3 4 5-4 6 3), pDBD, pYAl-2 6 9, p Y A 1 - 1 4 
0, pYAl-112, pYA1 4 1-2 6 9, p YA 172 — 269, IkXPp 
YA2 0 5-2 6 9 &m&lZfeoXimir1t (Yamada, K., Osawa, H., and 
Granner, D. K. (1999) FEBS Lett. 460, 41-45; Yamada, K., Printz, 

15 R. L., Osawa, H., and Granner, D. K. (1999) Biochem. Biophys. 
Res. Commun. 261, 614-621) 

HEK2 9 SJWfi^bOb^^RNAtrieftlll*©^ ha«otTR 
I ZOLWm&JBV^CMKLfc. m&¥-#V *7-HMBJfc (RT-PCR s) 
Sr«rF©aS:3ESr#oT«Str^LfeJ:5fcfTo*: (Yamada, K., Printz, R. 

20 L., Osawa, H., and Granner, D. K. (1999) Biochem. Biophys. Res. 
Commun. 261, 614-62l) 0 ^!J^7^iElS (PCR) IttttExTaqD 
NA#^7-f©tffl^V^fi, ^itfc^Lfc (Yamada, K. , Printz, R. 
L., Osawa, H., and Granner, D. K. (1999) Biochem. Biophys. Res. 
Commun. 261, 614-62l) 0 S-hZHX3~Apa I 2 (MB#l#-§- 5 ) RXfA 

25 s-hZHX3-STOP4 (E?U##6K S-hZHX3-NcoI (IH?IJ# 
-J§-7) ^As-hZHX3-B smB I 2 (IB3«#8), S-hZHX3-M 
et W#f 9)St)«As-hZHX3-NcoI (1B^J##10), S-hZ 
HX3-HD1 ffia#I#-J§-l l)M*As-hZHX3-HD2(SS?IJ#-5§-l 2), 
S-hZHX3-HDl (la^lj^l 1) Rt;As-hZHX3-1 50 6 (SB 
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mm^rl 3), S-hZHX3-l 0 9 0 «B?!J##1 4) WAs-hZHX3 
-HD2 (IB?!|#-S§-1 2k S-hZHX3-HD2 0E^## 1 5 ) RXJ A s - 
hZHX3-HD2 1 2), S-hZHX3-HDl ®B^J#-^11) 

WAs-hZHX3-HDl QSB&m&l 6k MS-hZHX3N (SB?'J# 
5 ^17) MAs-hZHX3N (M&m^l 8) (D^^/^-fv-i 

itl/bOfe^%SrpGEM-T Ea s y tp^-y-^ n — ^i^U 

^fr^tK p GEM— T Easy ZHX3 (A pa I/STOP), p G EM 
— T Easy ZHX3 (Nc o I/B sitiB I), p GEM— T Easy Z 
10 HX3 (Me t/Nc o IK p GEM— T Easy ZHX3 (HD1-2), 
p G EM— T Easy ZHX3 (HD 1-1 5 0 6), p GEM— T Eas 
y ZHX3 (1 0 90-HD2), p G EM— T Easy ZHX3 (HD 2) N 
p G EM— T Easy Z HX 3 (HD1), WpGEM-T Easy Z 
HX3N£r#fc 0 

15 GBKT7MCS1 (B59*#19) &tJ«GBKT7MCS2*y^^Vt 
^■K (IB^J#^-2 0) £T=-9WU y>flMbU -tLTpGBKT70E 
c o Rl/B amH I Y*?-^"?? n— =. p GB KT 7 B 1 £#fc 0 

-fcfBp GEM— T Easy ZHX3 (Apal/STOP) ©Apal/B 
amHlSf^pDsRed-ZHX3 (HD2-5) ©Apal/BamHI 

20 -tfvf hcfJ-vf-^^ci— —V^U pDsRed-ZHX3 (HD2-STOP) 
&#fc 0 p G EM— T Easy Z HX 3 (NcoI/BsmBI) OEco 
RI/BsmBI fflxftfc pDsRe d — ZHX3 (HD2-STOP) OEco 
Rl/B smB It'f fM^n-^U pDsRed-ZHX3 (N 
c o I - STOP) £r#fc 0 

25 S— GBKT7— Nde I (gB^!l## 2 1 ) RtfA s -G B KT 7 -N c o I 
d-U=f^^u^K (ga^J#-^2 2) SrT=-i;^U JJfSWfcU tttp 
GBKT7Bl©NdeI/NcoIf^ h^HIAU pGBKT7NENIr 
#7c: 0 pDsRed— ZHX3 (Ncol— STOP) 0 2kbC[)Nco I/B 
amHI|f^pGBKT7NENCNc o I/BamHIf^f h4"^ ^Zf^n 
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—nj^U pGBKT7-ZHX3 (NcoI-STOP) £r#fc 0 JifBpG 
EM-T Easy ZHX3 (Met/Ncol) ^NcoIT'lftU 9 6 
0bp©»f^lrpGBKT7-ZHX3 (NcoI-STOP) ©Ncolt^f 
htf^-^n— p D B D — Z HX 3 (1-9 5 6) £#fc 0 £T5 

5 ^ K£B a mH I -C«U K 1 e n o wSJ^^J; «9 ^ff^WLJSU 

LTWEcoRITlIlbtfc. _h!B2. 9 k b©|f^pGEX-5X-l 
^ — <DE c oR I/Sma I INf h ^^r^ft vl— — i'jT'U pGST-Z 
HX 3 (1-9 5 6) £#fc„ pGST — ZHX 3 (1-9 5 6) ©EcoRI 
/Xh o I W\¥\ p A C T 2 B 1<£>E c o R I/Xho I h^f"^ o — 
10 -V^U P AD — ZHX 3 (1-9 5 6) £r#fc 0 PCRJiS — hZ HX 3 H 
Dl (iBMStll) ^As-hZHX3-HDl-Eco (IB?!j#-5§-2 3) 
Oi^ttr/7^v-i:tt, pDBD— ZHX3 (1-9 5 6) &g#k<fc 
LTfflV^m*ftfc 0 E c o R I -C©lftf, JtfB®f>f £ pACT2B10Ec 
o R I n — =r>^U p AD — ZHX 3 (3 0 3-3 6 4) % 

is mtc 0 

pSG424, p SG4 2 4B 1, 5 XGAL4-pGL 3 Control, 
WpEGFP-C 1 Kf^BU^^^fc (6, 13-15). pD 

BD — ZHX 3 (1-9 5 6) ©2. 9 k b <DE c o R I /B a mH I WrFC* p 
S G 4 2 4 B lXI4pEGFP-C 1 E \*<9#*- (DK c o R I/B a mH I 

20 -r ^^n— ^^i/u ^eave^K pgal4-zhx3 (1-956) 

WpGFP-ZHX3 (1-9 5 6) Sr#fc Q pDsRed-ZHX3 (HD 
2-5) OBg 1 Il/B a mH I |$f,Jt£:p SG4 2 4B l©BamHIf-f h 
^i*-^n— =>-^U PGAL4-ZHX3 (4 9 8-9 0 3) ^r#fc 0 pG 
EM-T Easy Z HX 3 (HD1-2), p GEM— T Easy ZHX 
25 3 (HD 1- 1 5 0 6), p GEM— T Easy ZHX 3 (l 0 90-HD 2), 
WpGEM-T Easy ZHX3 (HD2) ©Ec oRI/BamHIi 
JtSrp S G 4 2 4 B U«pEGFP-C 1 E l^^OE c oR I/B am 
Hlt^h^t^a-^y^U ttlf^ pGAL4— ZHX3 (303 
-5 5 5), pGAL4-ZHX3 (30 3-50 2), pGFP-ZHX3 (3 
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0 3-5 5 5), pGF P — ZHX 3 (3 0 3-5 0 2), pGFP-ZHX3 (3 
64-555), p G F P — ZHX 3 (4 97-555) £#fc„ p G EM— T E 
asy ZHX 3 (HD 1 ) ©Ec oR I/B amH I HfjtSrp SG4 2 4B 1 
<DK c oR I/B amHIf^ ht^t^n- p GAL 4 

5 -ZHX 3 (3 0 3-3 64) £#fc 0 

PCR|tS-hZHX3-Me t 3 (IB#l#-5§- 2 4 ) R^As-hZHX3- 
9 0 9 ®aa?U#-^2 5), S-hZHX3-Me t 3 (IB?!)#-5§- 2 4 ) StfA s - 
hZHX3-4 3 5 (IS#I#-*§- 2 6 ) , S-hZHX3-4 3 6 (IS#J#-S§-2 7) 
WAs-hZHX3-9 0 9 (Bfl?!!#-S§-2 5), S-hZHX3-Me t 3 (IB 
10 ?IJft24)MAs-hZHX3-3 2 1 (|S?lJ#^2 8), S-hZHX3- 
3 2 2 Wf^-2 9) St)«As-hZHX3-4 3 5 GB£(l#-§- 2 6 ) , RXf S 
-hZHX3-1 6 6 3 (|E^J#-*§-3 0) RXfA s - h Z HX 3 -B s mB I - 
2 (iB?IJ#^3 1) (Dm.^^^y4-^—t LT, pDBD — ZHX3 (1 
-9 5 6) SfiSiLTffiV^ ^UTS-hZHX3-1 0 90 (SB^-^l 
15 4) RXFA s-hZ HX 3-1 50 6 (@fi?U#-J§- 1 3 ) ©I^t^/7^T 
LT, pGFP-ZHX3 (3 0 3-5 5 5) &mmt VT m^Xft£>tlti 0 
iti^JltDNAfepGEM-T Ea syX»pT7Blue-2 T— 

i^f-:/^ tt— =>-^U p GEM— T Easy Z HX 3 (Me t/9 
09), p GEM— T Easy ZHX 3 (Met/4 3 5), p GEM— T E 
20 asy Z HX 3 (43 6/9 09), pT7Blue-2 T ZHX 3 (Me 
t/321), pT7Blue-2 T Z HX 3 (3 2 2/4 3 5), p GEM 
-T Easy Z HX 3 (1 6 6 3/2 0 2 2), MpGEM-T Easy 
ZHX 3 (1 0 9 0/1 5 0 6) ^tt-€H#fc„ ^©^7^^ K©Ec o 
R I/BamH I ©f^^rp SG4 2 4 B lXfip EGFP-C 1 El^^-© 
25 E c o R I / B a mH 1 f o-^y^U pGAL4-ZHX3 

(1-145), pGAL4-ZHX3 (1 4 6-30 3), pGFP-ZHX3 
(1-3 0 3), p G F P — ZHX 3 (1-107), pGFP-ZHX3 (10 
8-14 5), S0PGFP-ZHX3 (1 4 6-30 3) «r-t*l-eft#fco pG 
EM-T Easy Z HX 3 (1 0 90/1 506) OEcoRI/BamH 
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I HfMpSG4 2 4 B 1 <DB c o R I/BamH I ih>T h 1 ?^-^:/^ 
i^U p GAL 4 — Z HX 3 (364-50 2) &#fc 0 P GEM— T Eas 
y Z HX 3 (1 66 3/20 2 2) ©E c oR I/B smB Ilf^pD s R 
ed-ZHX3 (HD2 — STOP) WE c oR I/B smB 1 f^t^ 
5 i?n— =>-i/U pDsRed-ZHX3 (1663-STOP) £r#fc 0 

6^7^ 5: K©EcoR I/B amH iWrfr&P EGFP-C IEIOEcoR 
I / B amH 1 f^t^a^y^U pGFP-ZHX3 (5 5 5- 
9 5 6) Sr#fc 0 

H i s CMCS 1 2) RXFH i s CMC S2t!l K 

10 ffi?IJ#f3 3) SrT=— y^i/U ^LtpcDNA3. lHi 

s-C©Kpn I/Ec oR I1M h n— ^i/^ U P c DNA 3 . 

1H i s-C2£r#fd 0 _h|Bp G S T — Z HX 1 (2 7 2-4 3 2) fWBU^ 
$*L^t (12), pGST — ZHX 1 (272-43 2) ©480bp©B amH 
I ©fJt&P c DNA 3. lHi s-C2©B amH I 1M u—^ls 
15 pCMV-ZHXl (2 7 2-4 3 2) &#fc 0 

£l±^t©/7^5 K(D^^ t/;^ FWU&DNAv'— f^^y— 3 100 
(Applied Biosystems)Sr^V^T?iiBb^„ 



20 if fe?g^G A L 4 ©DNAM ^ (DBD) ^gfe^Lfc, fcbZH 

X 1 £><£=i — Kia^J^m-^5s pDBD-ZHXl (1-8 7 3) (pGBKT 
7-ZHX1 (1-8 7 3)), MtI»^ffcDNA7^7*7y 
— O^^^JPEfStel^oTfTofc (Hirano, S., Yamada, K., Kawata, H., 
Shou, Z., Mizutani, T . , Yazawa, T . , Kajitani, T . , Sekiguchi, T. , 

25 Yoshino, M., Shigematsu, Y., Mayumi, M. , and Miyamoto, K. (2002) 
Gene 290, 107-114 ^) 0 AH 1 0 9if|8M±lEpDBD-ZHX 1 (1 
-8 7 3) 7?*$ KT^SMS&Lfco JblB^ficDNA^^^^y-^^U 
~~^<?-fZ>t^sb<D$ob *) b LT^$tbfc Q TE/L i Ac -\Z.m^^tzM$i 
mteWfcW&z&V'C^V V — V—=-^^^m^flfc (Yamada, K., Wang, 
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J.-C, Osawa, H., Scott, D. K., and Granner, D. K. (1998) 
BioTechniques 24, 596-600) o ff?RXJW&9&ffilB&c L>N A? 4 Zf? V ~-<D 1 
5 0 0MU«1 1 0 0^©iiO^n^y^^m 4mM 
T/- /IsRXfX-a-g, a 1 Xm^tltc fc^v^-. hV^h^T^-, 

*Lfc„ 3 3&0*1 0 9©|»tt^n-^^H^*LSB--?gK«gtftfr^6>#fe*Lfc 0 
*fc»Ti&fc 1 a c Z SriTtfs -fcfBBl#lfcS FY 5 2 6, &.£J*p GB K 

T7X«pDBD-ZHXl (1-8 7 3) ^7* 5 ^Vv-fftitoSN B~ 
y — -l/yjUiM^?*— s pACT 2^*5tt5BW4^n — ^b^fit^^fc^ 

io 7*5: K-e^K^m bfco $ - ^ ^ p -~ ^-m, nfRxjmmmmm cdna 
v n 5 . m-awts^ $ - # 7 ? b fy—nam^ £ tut x 5 k (Yamada, 

K., Osawa, H., and Granner, D. K: (1999) FEBS Lett. 460, 41-45; 
15 Yamada, K., Printz, R. L., Osawa, H., and Granner, D. K. (1999) 
Biochem. Biophys. Res. Commun. 261, 614-621 WM&thtiffllR&iZ- 
oV^-CfTofc ^rtl^tliDm&i? * — >7!)* tb(DX? U^VEffl&B LAS TIB 

20 

cDNAdm<Dismmm (race) 

thZHX3cDNA©5' 5fc*8«r#5fc«>fc:, t btlvyyv-Vf-f c 
DNAMAd vantage 2PCR^ry f>£r/8Vvr 5' -RACE^ffil 
bfc Q 20©lfif#lW^7-f^^ hZHX3-5RACE-As 1 (@S#I 
25 #^34), StfhZHX3-5RACE-As2 (IB?IJ#-§- 3 5 ) Srffeffl bfc 0 

_hia 5 ' - r a c E^mnmfempg&jmirz'T'K h *Mzmoxnt>*itL 0 m 

ijil^ttfcDNA^SrpGEM-T Ea s y<? n — 
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SfcBEfltU Polv (A) +RNA^P-yl>M 

fc hMu ltiple Tissue Northern Blot RUB 1 
o til ^ p G EM— T Easy hZHX3N ^7^5 K^b^i^tl^ 
thZHX3 cDNAOO. 6kb©a- 32 P d CTP-iHE c o R I »f 
5 ^M^W^ayU -etTBcaBest DNAlI^yffl 
IgsbfCo Express Hy b W/y ^f-i^a ^t^HuW^!) 

/^^P^f->3 UliMtia W$ti5/n h =/H3i 

10 

ZHX3i©ZHXl ©^r O ~ t^t; ylrMtSfcftt, pDBD 

XttpDBD-G2 3^rttfSFY5 2 6itt^> GAL 4 AD Sr®^ Lfc 
ZHXl©$*^3&§J5ffit6>^fc3^^ Xf*p ACT2T^S^mUfc 0 ZH 

15 XU©ZHX3 (D^r P -f ^Xfct ZHX©*^Zitt -f ^ 

^•^yfc 0 ^^i-6fcie>^ pDBD x pDBD-ZHXl (1-8 7 3) Xf*P 
DBD-G2 3^SFY5 2 6^tt^s GAL 4 ADSrS^LfcZHX 
3<D$*^*J&§IUR6>tL^t!8x Xf±pACT2"(^KE*tfc, ZHX3© 
NF-YAtOTOffi K^-Y^SrP^Sfcfe^ pDBDXttpYA 1-26 

20 9£r^ti»SFY5 2 6g§Wfc£r N GAL4 AD»£$;ixfcZHX 3 <D$izg 
£ 5 Bt hflimWr^m^m LfCo NF-YAOZHX3t ^^SSf^ffi Kp« 
W ^Sr-^ybr^^i-Sfeftt^ p AD — Z HX 3 (2 4 2-4 8 8) Sr^tfSF 
Y5 2 6ftt^ GAL 4 DBD^^$tbfcNF-YAO$*^^«9 

25 r*tb<£> 0 -Jfy? hi/?— HtgfeltWEM (Yamada, K. , Osawa, H., and 
Granner, D. K. (1999) FEBS Lett. 460, 41-45; Yamada, K., Printz, 
R. L., Osawa, H., and Granner, D. K. (1999) Biochem. Biophys. 
Res. Commun. 261, 614-621; Hirano, S., Yamada, K., Kawata, H., 
Shou, Z., Mizutani, T., Yazawa, T., Kajitani, T., Sekiguchi, T., 
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Yoshino, M., Shigematsu, Y. , Mayumi, M. , and Miyamoto, K. (2002) 
Gene 290, 107-114) #^£*tfc 0 

fS§IM6 ^Vl^^^^-V-S- f7^7x7- jf (GST) zr/UW^fttif 
5 pGST-ZHX 1(1-87 3)^7*5: K£gE^^oTfmLfc(Hirano, 
S., Yamada, K., Kawata, H., Shou, Z., Mizutani, T . , Yazawa, T., 
Kajitani, T. , Sekiguchi, T. , Yoshino, M., Shigematsu, Y., Mayumi, 
M., and Miyamoto, K. (2002) Gene 290, 107-114) o TOPP3$BJ§S£r 
PGEX-5X-1, pGST-ZHXl (1-8 7 3), pGST-G23Xi± 

10 pGST — ZHX3 (1-9 5 6) * $ FX'l&Wfc&l, 

fc 0 _h|BG S T ^^fOil, in vitro TrfHSR £ tlft ZHX1© 35 S 

-mmR&^V^ftmZ&MfcTFiStltz. (Yamada, K., Printz, R. L . , 
Osawa, H., and Granner, D. K. (1999) Biochem. Biophys. Res. 
Commun. 261, 614-621; Hirano, S., Yamada, K. , Kawata, H. , Shou, 

15 Z., Mizutani, T., Yazawa, T . , Kajitani, T., Sekiguchi, T. , 
Yoshino, M., Shigematsu, Y., Mayumi, M., and Miyamoto, K. (2002) 
Gene 290, 107-114) o JtfB pDBD — ZHX3 (1-9 5 6) ^ * 5: K3r 
in vitro T-fllR£*Lfc N 3 5 S -HS^frfc, Z HX 3 <DmM<Dfc#)te&.m bfc„ 

x^^s© 2 x s d s t ^7-/i^»}K^siii u -^ux^ve 

20 fa(D±m : &M%£&ft^PMr*r'- A — <b*fcU 1 0%SDS-PAGEy/W£<£H3rfc o 
±m^&&M&^ t LT F U J I ymmc?\s- Y (Kanagawa, Japan) 
ffl Lfc 0 ^SM^yy-r^ FU J IX BAS-2000 Sf^fclfix;*^ A£r 

25 

W17 jlfeMRTO N A h 7 >^ 7 x ^ g y 

H E K 2 9 3 1 0 %!?v/^lfiltT« Lfc Dulbecco' s modified 

Eagles. medium 4>-e3 7^7? 5 %C 0 2 4 ^a.**— # — "£Xi## bfc„ 

DNAh7^7x^i/ 3 y(j:L I POFECTAMI NE PLUSM^ 
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K^y h«rJ8VvrS8R&*i/N $eV>TC s C 1 ^m&iMfoftffi&ft 
ofc 0 $BJJS (^/t^fc*) 5 X 1 0 4 ) £ hv^xy^f^a >-<£>i!ij EHC 2 4 * 
^/KTV— h^-e^ffibfCo Jt!B5 X GAL 4 — p G L 3 Control iifpE 
5 ^t^oT^Lfc (Tanaka, T., Inazu. T . , Yamada, K., Myint, Z., 
Keng, V. W., Inoue, Y. / Taniguchi, N. , and Noguchi, T. (1999) 
Biochem. J. 339, 111-117 ) G 5 XGAL 4 — p GL 3 C o n t r o 1 Xit 
PGL3 -Control fctl^K— Yb VX^SM^fMt^ ZHX3 
<D%£¥3g&<D&:fc<Dfc#)l^ 1 0 0 n g<DUtf— ~7=7?, 5 h\ 2ng©pR 

10 L-CMW, RTf7j<&tltcm<DGAL 4 DBD-ZHX3i^ Will 
^9^5 KSrh9^7a^ hbfco /7^UW(15 2ng) £\ iK* 
-C$>*lfi£ % P SG4 2 4©»j; UW®b/to ZHX3©ZHXU(D^fn 
— mmt(0, Z HX 3 Ofeif^H4^«7>36*^«fO*:«>Jc % lOOng© 
Z'—^fy^X h\ 2ng©pRL-CMW N 50ng©GAL4 DBDi^ 

15 is'+trW&mrfJX^ b\ S.^$tbfdS(^fc h Z HX 1 O^IMk -Y 

55^^^$ h\ pCMV-ZHXl (2 7 2-43 2) <£r h 7 17 * ^ M, 
fc„ ^U*©»S (2 0 2ng) Sr. je5«T?S>ttWf, pcDNA3. lHi 
s-C2©«S*n»tJ:t)«SI8lUfeo iSi^Tfe^^K (GFP) 
W<DWM(Dtc^\Z, 3 0 0 n gO^S^GFP7*7^5 KSr h 

2 0 Lfc 0 h7^7x^^ 3 y3 BSWraK ^±f&^^^Lfc 0 4 8 B#P^ ±JB»U&& 
/W~>:7:t 9*— fclJWXtt Laser microscope (Olympus) X^M bfc ( 1 

/l' (Promega) tCt£oTfrofc 0 ^ 7 — t? $H4£r Berthold Lumat model 

LB 9501 (Wildbad, Germany) \Z. <fc9#^bfc 0 *^;Wt/^7x7-^ffitt (Jfc 



^mmrnxn, zhxi m £ %mwwmv>fr?-* #=;*r^ &##f u t h z h 
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KIS^J^rGAL 4 DBDCi^U -e UT^l <£>3r;* 7 * 2 -✓n 

y-^i/^U -ettl 6RO*2 5^n— >&W&*Sffcti:H i s \ Ade\ & 
tfct-g a 1 IKtt^tSfeSr^tl/Jen^bfe. r^fc©^n-y^bGAL4 AD 

Kfclflfcbfc. *r*tG>©;** KBB^J 
©ifc^s ^f)$rBLASTif7 P n^7A^V>TGe nBa nkf- 
10 — *£ifcij&Lfc 0 ^©^^Ill^f 0 
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mi 

The ZHX1 -interacting proteins 
Protein Number of clone 



BS69 corepressor 


9 


Nuclear protein, ataxia-telangiectasia-like protein 


5 


Androgen-induced alsose reductase 


3 


ATF-IP 


2 


Spinocerebellar ataxia type I 


2 


Zyxin 


2 


Elf-1 


1 


Eleven-nineteen ly sine-rich leukemia gene 


1 


ZHX1 


8 


unknown 


8 



5 tim®=? ( a t f ) fgaftuB ^y/^t (atf-ip) % mm^mmmm^m i 

§L Elf-i, 11-195 v >y?&!bLffimfe=?. MZH 

X 1 y/^Ii P^y/^tlfc (Hirano, S., Yamada, K., 

Kawata, H., Shou, Z., Mizutani, T., Yazawa, T., Kajitani, T . , 
Sekiguchi, T. , Yoshino, M., Shigematsu, Y., Mayumi, M. , and 
10 Miyamoto, K. (2002) Gene 290, 107-114 #) 0 8 9 n— ^V&^&MDZ 1/ 

KbfCo RBfeaSV^ 3^n — G23, G58, RXPL 2 

6 ttZ n f MHD^ef- 70>M;fr3r=i — KLfd 0 SMWfc* * KIE#J##f 
te, G 2 3 <D^J? Kia^lJ^G 5 8 <Ol:]n\c£iz.fiX*s D , UT±|B^ ^ 

^^KBWf±r±liae>fc^o— = ^£*bfcfc hKI A A 0 3 9 5 cDNAO 

— ^<^>5>*Fftw^^l^r*5V^^ 0 K I AA 0 3 9 5 t -h|BL 2 6^ n — i/fcfc 

zHX2i isxm&m&fcte^xmfrZT'&z ? 0 
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t fK I A A 0 3 9 5 c DNA0 5 ' — Y^ffl&Xm 19 <D^— K 

mm&w&tzit&\zL^ 5 j -races («a*093) srfflv^. it^^#me<j 

^I^yVcDNAiftliUPCRia^fc, ilcDNA 

-f 1^:7 V" — A U -t LT^O^ «<D*&££*WfcT 5 7 ^ffi^!|{j;ZH 
XlfcMT2o©Cy s 2 -Hi s r IZn f ^E-^— :7£.t* 5 0©HD 

tt 0 -or?; BKE?U3rBE?ii## 1 bii^©^ i^zhx 

HUGO Nomenclature Committee (Cfi^$tLfc 0 ^lEH-w<E>fc:}-ZHX3<£> 

rcDfc bZHX3^>-^ 0 ^Kf»IiJ$^fc:^»l 0 4. 7^nf;VfyRtf 
^m^C5. 6 8SrWi-§ 0 ±IBpAD-G5 8^ttJ«pAD-G2 3^^ttZ 
15 HX3C1 1 4~6 4 2<Z>&tF2 4 2~6 1 5 ©7 5 /^iB^JSr^— Ki"«— Zfr 
t? N _L!BK I AAO 3 9 5 fit bZHX3©4 9 8~9 5 6 <DT % S 8S5Eft$: = 
- K-J-S. te^M^J YtJfk LTf^ 5 5 5 y y^HRffitt 670 

~ 7 1 o <dt k j mgB&mz.tm u Lr*i^$tt5S5gPfT^^^f±#& l 

fcV\ Z HX 3 &t*Z HX 1 ©M© 3— Fffl$ttC3Stf%5l# FW&lRXfT 

20 $ j mmmz&Hrzmmmz, -tn^n 4 6. 9 %&& 34. 4 %t*&o fc G 

W:, thZHX3 m RNA©i»»y if V^P y h (f»M 4 ) 
fc«fc«3 8«£Lfco ^2|H^-f-J;5^s t fZHX3 mRNA|«©^yK 
g£9. 4 N 7. 3 N 5. 0 N &T>*4. 6 k b £ LT^^frfCo 3§W#£><£>^ 
p~ =^^$tl/fc#A^^>7C^$}i9, 30 2bpt*fcofc©t\ ^ttfi*^ 

l-m^fc&XCDmS&te&^Tffi&Ztltc, r©ri(tthZHX3 mRNAte 
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mmm2 

Z HX 1 (Di£(D Kp< 4 ^ZHX 3 t <DftEftmiC&£ b £tl 
Zfrb^jfflm&m^&fcbblZ, Z HX 1 Z HX 3 ©^©f/J^f nzi^ 
itYtJ -yoyry t°^^SrfTofc 0 ittSFY5 26^ GAL 4 DBDO 
5 ^Mt5pDBDXIiGAL4 DBD^$^ZHX3©7^ta 
S2 4 2 — 6 1 5^3-Kt5pDBD-G2 3 T??f^^^ bfc 0 _L|B20(Z)# 
WfcttWatf— * — UT^ffl^tLfCo GAL 4 ADW^ifSpAC 

T 2IliGAL4 AD^$^ZHX l©**^**«I»f$*tfcJEaB^=i 

^-^7^ f^y— •tfSH4Sr^bfc (9*— ^tt^L-TV^V^, pDBD 
-G2 3Sr-g-tpWJK— iMpACT2, pAD-ZHXl (5 6 5-8 7 
3) N pAD-ZHX 1 (4 30-564) X«pAD-ZHX 1 (34 5-46 

3) x^mm:^t%, ztihv&m&miB-tfv? hf?—em&&fri,it 

15 (^3H1) 0 -bSEi^&pAD-ZHX 1 (1 42-8 7 3), pAD 

-ZHX1 (272-873). pAD-ZHXl (2 7 2-5 64) XttpAD 
-ZHX1 (2 7 2-4 3 2) t^ffeftUfcit, M 0 h 
tfe&^B&^ftfco JhlBpAD-ZHXl (2 7 2-4 3 2) (iZHXl©2 4 2 
~4 3 2©7 5y^SSr3-Kt5o 

20 Ik^, ZHX3©i*©K^-fy^ZHXl ^©ffiSf^fflfci^irStta^ra 
SSr^LfCo iitSFY526l: N GAL 4 DBD«-^£*bfcZHX 1 
KIB^ISra — KtSpDBD-ZHX 1 (1-8 7 3) XftpDBDT* 

CT 2XfiGAL4 AD^iil^^ttfcZHX 3 (D£&g&fttym£tl1tMn& 
25 =i-K-t-6VN<o^^^^ KfaaHfc^9^5 Ki LT^ffl^tbfc (^40) o 

J&tLfottffi/5-^f9^ hv-^-if^^Lfc (f-^ii*LTV^V^ 0 rfrib 
OiflipDBD-ZHXl (1-8 7 3) Sr&t? VzJ?— * — p AD-G 

2 3XllpAD-ZHX3 (2 4 2-4 8 8) X*Wg&&: L£: £ # iSj/3- 
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iS=7^ &m$k&7J<Lti 0 _hfBpAD-ZHX3 (2 4 2-4 8 8) fiZ 

HX3C24 2 — 4 8 8 (DT 5 J BB8S&=*— R-fSo 
-ftbtf>^mf3:ZHX 1WZHX 3?iHD 1 ^tp^rft^xo^Srii UT 

5 ZHXlXVZHX3©RlO#»«lffiSf^ffl*lliEi-Sfc«)fcinvitro 

gst zfjv? y >>ft$f (mmm 6 ) £fTo ?c 0 % w# e> » 4 0^7 * 5 h\ g 

ST©**»St5pGEX-5X-U G S TKffl&Ztltc fc bZHX3©2 
4 2 — 61 5©7^/ilH^='-Kt§pGST-G23, G S TfcjS&<8> & ft 
fct h Z HX 3 yA'^f ©^d^- F«^Mt5 p G S T - Z HX 3 (1- 
10 9 5 6k2fct*GSTtqtt£'&ft;fcfc h Z HX 1 ^ y^^So^a- M^^S 
t5pGST-ZHXl (1-873) ^ft^ft&ffl Lfc 0 rjxfe©^^^ 

±IB in vitro 85 S -SJIBfcLfc. fc h Z HX 1 te N GST-G. 

23WGST-ZHX3 (1-9 5 6) ^^-5^ GSTWii^L 
15 ftV^iaSfr^ofc 5 0, l^-^3^r/6) 0 ±fB in vitro TiS! 

mUfc, 35 S-lIlfcs ^StfZHX3(iGST-ZHXl (1-8 7 3) 

20 ^ftk^^fcfc, ZHX If* in vivo RZF in vitro <DffiJjT\ ZHX3<b 

fcMt&ffli?^ Z H x l \%.fc^-m.1fc%:J&$tfrZ> <DX\ ffi& 2 ^JjyK 
25 «5) SrfflV^TZHX 3 M^<^^j^^jp^§fc.46{;i N z 

HX 3 (DM'hft*: -mttfik ><D~? y fc!V^5rfTo fc 0 p D B DXfcfc pDB 

D- G 2 3 Sr^tp 200SFY5 2 6 BSTOfcfc Utf-? LT^ffi Lfc„ 

*Wt6)tt**^*a»^^$K, pACT2, P AD-G23,MpA 
D-ZHX3 (242-4 8 8), pAD-ZHX3 (3 0 3-3 6 4), &0«p 
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AD-ZHX3 (498-903) &^*i^h,WS Lfc 0 ^fL^(D^f^^% K£r 

5 ^U-CV^£V^) 0 pDBD-G2 3l:ttf^^^MpACT2, 

p AD — Z HX 3 (30 3-364), MpAD-ZHX3 (49 8-9 03) 

m&)^ P AD-G2 3XfipAD-ZHX3 (2 4 2-4 8 8) Xl&mfc&V 
ftWmrtt 0 - 13 =7 2 V \£m& *m L w b Oif&Pltrte. Z H X 3 2 

10 4 2 ~ 4 8 8 (Dm^ft — *#:Sr^i~§ - i: tfs-e# §ii Sr^-To 

ZHX3CP;fc^-:i;#{b£||IE^5fc&fc in vitro GST«^ 
^^T^fTofCo ^t&tt20©7'7X5K, pGEX-5X-l^pGS 
T-ZHX3 (1-956) ^tl^timm Lfc 0 Z.*lb<D? ±"<?n&3:mffi 
r^m$*> tLTWfty-*7 7n^t'-Xtl^Lfc 0 ±15 in 
15 vitro X-msR&fofc 35 S-li$tl^^t hZHX3ttGST-ZHX3 
(1-9 5 6)^^i-§^GST<D^(i^-a•b^V^i ( ^^^ofc(^7|g) 0 

tl^fc^Lft^ofc (9 s — ^fi*LtV^V^) e Ztlbftlig^n, ZHX3li 
in vivo iv vitro "C**— ftflcSr^fifci- -5 £ t Sit 3r^i- 0 

20 

H»!i4 

^HJfe^J-ett, ZHX3M F-YA©AD t h^Wfem-T 5 £. i: SrP^fc 
t hZHXlf±f±D«>H:NF-YAi:tHE^i-S^^^flft U^o^ 
>^'c5;ft;fc. (Yamada, K. , Printz, R. L., Osawa, H., and Granner, D. 
25 K. (1999) Biochem. Biophys. Res. Commun. 261, 614-62l)„ #Hi£ 
MX'tZ, ZHX3©NF-YAt ©fgSlftMB 2 ~7 ]} y K^* rA(ft 

W!l5) Zm^Xm^tio ^t?)l«MtLpDBDX(j:pYAl-2 6 9t 
^«^mUfc 2o©V#- ffl*B#fc<H£ffl Lfc 0 JtlBp YA 1-2 6 9 liGA 
L4 DBD^^UfcNF-YAtDAD&a^H^o -hlBpACT2 % pAD 
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-G23, p AD — Z HX 3 (4 9 8-90 3). pAD-ZHX3 (242 — 4 
88k pAD-ZHX3 (30 3-364), &t>*pAD-ZHX3 (1-95 

5 bfc£#, -frfr •^fg^4^i^ , 9^£V^^:<^^^ofc (t* 
— ^kfc^bTV^V^,, !8i*^tJ: pYAl-2 6 9 ^tfU-xtf— 

-fMpACT2, p AD — Z HX 3 (49 8-903) XlipAD-ZHX 
3 (3 0 3-3 6 4) T^SPiteg|bfc£#^ ^rtbb^jS 

t£4£/^ofc 0 b^L^b, -tfBSP^Srp AD-G2 3. pAD-ZHX3 (1 
10 -9 5 6) XfipAD-ZHX3 (2 4 2-4 8 8) T*^Kfe$^bfci: Wi^ 

w<d p-tf?? h ^—^mm^m £ titi 0 ^ ti (Dtgm-z, zhx3snf 

-YA<DAD<b+§Sf£/BU tUM2 4 2~4 8 8 ©7 5 J W^Mft 

tftfcs it2-/^^y 7 K^7A (f*W*J5) SrfflV^TNF — YAOZH 
15 X3 k(DM'hft^m K^^^trlH^bfCo !9g|^tj:M-> NF-yao 

p AD — Z HX 3 (24 2-4 8 8) ^tpSFY5 2 6iW^ 
— br^ffl^tbfCo GAL 4 DBDfc§&^£*lfcNF-YA<^$r 

20 hv-^-^^Sr^bfco *r<0*§^ if*>6>t>NF-YA 

©141-2 6 9©7^/WJ^^ pYA 1-2 6 9XlipYAl 4 1- 
2 6 9^tp^Wd5S;v^O/3-^f7^ i?*g44£r^bfc„ ^*l£>© 

NF-YA©t!Jy/^l/t^-!J yfAD|4ZHX3 £<E>^/Mg31 

25 

^©^^^yyK^i, SrffiV^TZHX3^^^mSr 
&r^bfc 0 GA L 4 -j^gltf&tf) 5 OOn fc°— tf* p GL3-Con t r o ICS 
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V4 O^n^E— * — (D±MfcWA£tltc ±155 XGAL4-pGL3Cont 
r o 1 7*7^^ KSr, lsti?—*^-??* * Vt LT^ffl^ttfc (1 4) c 2o0x 
7^?? — ^5K, GAL 4 DBD©^lrMt5pSG4 2 4, 
AL4 DBD©C»i^^iifct hZHX3©^3- KlS^Sr^S^S P 
5 GAL4-ZHX3 (1-9 5 6) SrPS&Lfco IlOSTOlli^fj: 
5^ 5 XGAL4 — pGL 3Co n t r o 1 RXfZti p G A L 4 - 

ZHX3 (1-9 5 6) &HEK2 9 3»4 I t*h7^7x^ b Lfci:# N _h 
IB/^^7^7-^ttfiffi*fe#^^^l^A>$^fCo JilBai«ia*tt5 0 n 
g©pGAL4-ZHXl (1-9 5 6) T?# Jxfc. 2*J!I#J^ GAL4-i 

10 ^§P^(D5ocD=it 0 — Sr^<_h|Ep GL 3~C o n t r o 1 Srp SG4 2 4Xfi 
PGAL4-ZHX3 (1-9 5 6) 1? h7^7x^ h Lfc£# % ±|B/^^^ 
7— 1*igtett3EflSLfc}&>o;fc («10H), _blBG A L 4 — Z H 

X 3 HISGAL 4 ^gP^#^^^TvWv'7 ^ ? —tfigftSrH 

<b£^U Z HX 3 fife? U 7°l/ yf-i: LTfifc b < i t Sr/Tto 

15 H^f bi4-eo^ZHX3 0ZHX 1 £<E>^xn — *^b^-€r^>fe? U 7"l^y 
iSttfcl&BT?*) S3&*if 5 d^fflJSSriB^feo 3&0!#e>W\ ZHX1C272 
~4 2 3<DT?y^lBW^$tt^, pCMV-ZHX3 (2 7 2-4 3 2) 
bfco £ ZHXioZHX3^ K^-O'i: — grTS ^ N 

ZHXlOJJT'^s/t-K^^y^t^ (Yamada, K., Kawata, H., 

20 Matsuura, K., Shou, Z., Hirano, S., Mizutani, T. , Yazawa, T . , 
Yoshino, M., Sekiguchi, T., Kajitani, T., and Miyamoto . K. (2002) 
Biochem. Biophys. Res. Comm. 279, 368-374 ) c =6£oT N Z.<D&°ys*? 

W(omm\mm% zHxi©K^ty^f>f7^i: vxmm-fZo * 

25 ^tt^*^#^^T^n$ttfc (f UH) 0 *»f#Jfc x p c DN A 3 . 
lHi sC-20*f7^7x^ HS/Uf^:^— * £*g*£fc£:< Lft/9>o 
fco £*l/6>©*&*J± % Z HX 3 ©Z HX 1 t ^TPZiMiiy 7*1/ y t^ffi 
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AL4-pGL3Contro 1 SrS^^fc:^*? K, pGAL4-ZHX 
3 (1-145), p GAL 4 — Z HX 3 (146-303), pGAL4-ZH 
X3 (3 0 3-5 5 5) IlipGAL4-ZHX3 (4 98-903) th^^ 

Mfc (igi 2ig) 0 M3 03-55 5<DT^;Mmm%mmrrz>pG 

5 A L 4 — Z HX 3 (3 0 3-5 5 5) <D^#S, ^=7 — Hfemz&lJ Z>WP 

•t^^^^f^cii)^ fSW^bte^^^-^^s: K, p gal4- 

Z HX 3 (303-50 2), pGAL4-ZHX3 (30 3-364) XfipG 
AL4-ZHX3 (3 6 4-5 0 2) ^mUl^t'o pGAL4-ZHX3 (30 
10 3-5 0 2) 3r-t!BW?— * — T^*^ WY^Z/*?^? f bfc£:#<D^, ii 
|2y^7^7-^ttf*^$tl^ (fgl 2g|) 0 ^tlb^Jltrte, ZHX3©a 
S3 0 3~5 02©7^ m^mt V 5/-^-«m-fi^T'feS r i: ^-r 0 



^jjjM6 

15 zHX3?^/<?m<Dmm\*imfe&m^%tim^ gfp-z 

HX 3 Htf^* ^^^KlS^m^ffi bT, Z HX 3 ^^^(D^&TJ*^ 
fxS'^Vl' (NLS) (£^s'fc < Vi/£rfTofc 0 Z-(Dtift s GFP^^bfcZH 
X3^$^^^^f$ttfc^^TOUfCo rtLfe^^^^ MEK2 9 
3mm*fch9>X7~? m ^rbTGFPiSfe^V^^g^^^^rm 

20 iLfco G F P ^ f O^lr 3- Kf5 p E G F P - C 1 E 1 SilMfrt 

&^XWL^tStltc (fgl 3M) 0 >#mm^ ^ZHX3^GFP©C»i^ 
£*LfcGFP-ZHX3 (1-9 5 6) ^^iC^Lfc 0 ZHX3©NLS^ 
8:7£t&1tlb\^ $^^^7^^ h^^^T'^^ h L-fco pGFP-Z 
HX 3 (1-3 0 3), pGFP — ZHX3 (3 0 3 — 5 5 5), RTfp GF P- 

25 Z HX 3 (5 5 5-9 5 6) £r h bfc£:#, pGFP-ZHX3 

(1-3 0 3) WpGFP-ZHX3 (3 0 3-5 5 5) ^^^icj^fc 
Ufc 0 fcN&l&te:, pGF P — ZHX 3 (5 5 5-9 5 6) ^by^*?^? hL 
-hlB^^^®{i^^^Ebfc 0 ^nb^mtt, ZHX3(*2o© 
NLS &0^#tth>;/<7VU (N E S ) ^frr i: &^-T 0 ft/h<£>N L S s £r^- 5/ 
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P-ZHX3 (1-107), pGFP-ZHX3 (3 64-55 5), MpG 
FP-ZHX3 (4 9 7-5 5 5) & h9^X7 h Vfck%<D^ ZHX3 

(Dmm&tmmztifro -ttex^jura:, zhx 3 aGFPm^^^nt u 

5 T^^^Ei-Sr. k&X*$^ •?:frZHX3©2oONLSf4 j etl^l~l 
0 7 , RX*4 97~5 5 5©757 ^SE^JWiZtf-fS - £ &7rrt 0 

±iBH«iJ^T, ZHX-lffiS^^^^K©^^ffV\ 3E^-€r;ftk<Z> 
5 -hmWfc.^ V ^Vyf- Z HX 3 £##f U * L-T-e©aife -Y y t° 
10 ^i/bfCo ZHX3^*/«|gK^-r^Hl 4g|t®KJ$tb«o ZHXKtt) 
Z H X 3 11 2 o© Z n f *f -7 ^ 5 OOHD i^^, * 
NF-YA©ADiffiS^U ^rL-C^rttC^-t-So £6>teU ZH 
X3 mRNAtt«aW^3Sm$tLS 0 £©3Sji,a>fe N SSW^bfc^ ZHX1& 

is § n t &mm^iirtza zHxiRx$zttX3<Di£T^;mmm<Dnmm-±3 4. 

4%T?fco^S % _LfB20<DZn f :7&T>*5o<DHDf»<GM?£*l/^ 
fc 0 ZHXl&tFZHXS^P^Zn f 1, Zn f 2, HD 1 , HD2, HD 3 , 

hd 4 , RT$nr> 5©r^y %mwtemtzmw\m-±, ^ti^eti 50. 0,45. 

5, 6 1. 7. 5 0. 0. 5 3. 3, 4 3. 3 N RTJ«3 3. 3%-Cfoofc 0 _tfB 

20 hd 4 ttffi© ^ «t <9 t>#mzte^ftmte7j* igm<r>#fi'# % >m- v 

jx^SH4®«dS Z HX 3 670~710©7^; Bffl#lffc^a=i-S (0 

lH&t«R9ia)o -Jttlfcte. ±IBZn ff?"-7, HD, XtJflMMWttlE^H 
^oaig#tt^K^ 5 &5 0 Mx.fi, 607^^«5, JilSZnf^-^- 
7^t)«HDOM^«I^^DNAia^I^'a-i-S(D^^«t JilE^^ 5 

25 v^- y y f-mmitmm^m^m^ u ^ LTJ£^m$f*_hisD bdx»n l 

ST?&><5 (Gehring, W. J., Affolter, M. , and Burglin, T. (1994) Annu. 
Rev. Biochem. 63 , 487-526 #) c 

ZHX3ttZHXl ir^7 i n-4#:$:^i-5^-e^<, afr 5 *— atffr&fc^ 
^i"6 0 ZHX3©242~48 8 ©7 5: / mS&lteZLtlbV—mmkfc&^X. 
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UH-#-C£>5 (fg3HI~fl7|g) 0 ZHXl©ZHX3i:0^t^fnZifr 
YbOft/h K^^T ^ttZHX 1 <D2 7 2~4 3 2<DT ^ J WSBM^y tf^^Ztl 

tz. (^3ia~05ig) o ^h(Dm^nuD 1 trg-tpa^ hd i (o^umw^v 

(!&3ia~fg9 0)o HD l <Sr&tf «fc 0 £*t 
5 So &£>K: N ZHX3St)«ZHX10l^NF-YA©ADitl5:flt5 ; 

^-y ^^ADi^tt^tt+as^ffli-s gbsbu »9H) 0 . zhx3©nf 

-yaoad £ <z>*g51ffMB ^fy(j:ZHX3 £>3ftftcfb J^tm vmmz 

-rywrzinit: msm, %$9m) 0 nmm^ t nzhxi<dhdi~hd2 

10 M^^r-^tf 2 7 2~5 6 4 (DT^ y ^ME^Jfi^O^a^fCi^^i: 

(Yamada, K. , Osawa, H., and Granner, D. K. (1999) FEBS Lett. 
460, 41-45), Z HX 1 © Z HX 3 i ©^f O _ tftM^^N F - Y A©I* 

5 ad t n^m-r s ^ if 5 s nfci ^ * -c & 5 0 

ZHX3^y/l/yf^&5 (ff! 1 0 1 2 0) o ZHX3<Z>ft/J>y 

tfe>*9l#3BiL*i (01 ZHX 3 fifcfcWtfjf- !> ^Uyf- 

20 t^yf— h**J^&mm®VCjmKm&1rZ (Yamada, K. , Kawata, H., 
Matsuura, K. , Shou, Z., Hirano, S., Mizutani, T., Yazawa, T . , 
Yoshino, M. , Sekiguchi, T. , Kajitani, T., and Miyamoto. K. (2002) 
Biochem. Biophys. Res. Comm. 279, 368-374) ZHXlCjy^yf- 
^tt^HS 5 ^ 1 5r^£-r5 0 La»Ufcase>. ZHX3©Zi#:jt;K^ 

25 ^^^^y^^yih-^^^t-s-ir^gEW-t-Sil^f^^^V^ ZHX 
3^DNA^^>-^®-Cfc5^if 5*»f±Mfe3ft»-eJ&V\ *-©Sl£*£: UC. H 

d i t^jfZHx 3 ©utystt^afismtt© ^ ; *WZHX 1 £ O 
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(Hu, X., and Lazar, M. A. (2000) Trends Endocrinol. Metab. 11, 
6-10 #)„ ^ttfj(^*@^fimS i n3A/B, t * h ^y*T±^U— * N J&IF 

5 ZHXl^I^y^ftLT, ^fbtt20©*y^Vyf^ BS6 
9&tJ*ATF- IP(Sl) Sr^n — = ^Lfc (Hateboer, G., Gennissen, 
A., Ramos, Y. F. M. , Kerkhoven, R. M. , Sonntag-Buck, V., 
Stunnenberg, H. G., and Bernards. R. (1995) EMBO J. 14, 3159-3169 
B S 6 9teteC#)fc:2 8 9 RTf/ !7 >f A-* :7° 5 ElA^y/^f© 

io ad bWBmsjfcm-tz* f*?wt vxmmzthtco bs69i^ '>tt<bh 

$B##J^teU BS6 9©MYND ^ <J ^l/ 5/ f-N - C o R i 

tf^SriiLT, nM&Wlfr-tZ>Zb*>m&iStlX^Z> (Masselink, H. , and 
Bernards, R. (2000) Oncogene 19, 1538-1546) 0 >TO#JtC N AT F — I 
Pta, RNA^y^7-f I I^ooi^if^A^tf, (TFI 
15 I E&OTF I I H) OVK-O^^^Ha^-TS (DeGraeve, F., Bahr, 
A., Chatton, B., andKedinger, C. (2000) Oncogene 10, 1807-1819) o 
ZHXlMZHX3m!J^!yt-atlifcf,<t^ i|lf,©*!J/ 

ZHXl^ZHX3«fiNF-YAtaS^I^y/^ST'fc§ 0 
20 NF-Yf»T^^-^- N p 3 0 0&t>*p 3 0 0/lf AMP^V^^ 

h-&<e?*^?m-®i&*^s-<*w-Mm®* (p/caf) bmm-t-z-b 

tf^^tlTV^ (Mantovani, R. (1999) Gene 239, 15-27) Q t: 
* h^T-fe^h^^^^^-if^tt^p P/CAFteNF-YAirfgSf^ 
^b,te^Jr:^H4^NF-Yli^^^i-5 (Mantovani, R. (1999) Gene 
25 239, 15-27) 0 ^Mx., ZHX1, ZHX3 N MNF - Y AFiU<£>*|5^J!<£> 
m^^fiNF-Y^^t4^#-r5J;5T'fe§ 0 #JxJ^ ZHXIXfi 
ZHX3C^W\ XiZmJjfe, P/CAF(D±|BNF-Yir<^g|]gSrJi5i?)X 
{^*i~Sri:^T^, Wx.NF-Yffitt^Jif5, 

•^-^P^y^Wy^-, ZHX7 7 ^-©i^I(j:, JbfSN F — YA b 
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5 T£V)m<mm£thZZ.£t)$t>>£>>'oti (fg2|g) 0 ZHX3 mRNA©^$ii 

yif^ny hfrm-xvikmztiz kjimmx'tb-otco tn-^-y^tz. 
mxmtzB, 3 02bpm, ^vx±m^^i-izux3(Dmh^^m^ 

&Ztl1t? t —9'<—x&m^xn*>tl1tk&s *r*Lttffefefc: 2 O q r. 
(£>ra t°— £ LT#£-r<5 £ £ Sr^i- 0 Z HX 3 c DNA©^ ^ KgB^Jfi, 
KlLfco -t*l*$>*. N J;f3/jN$^$©mRNAft I©ZHX3|I©mRN 

15 \z.£*>m&.£ti5Z£ 5x-hZ> 0 

ZHX3©^ K««39$±|BGF P^C^KjS-^ttfci:^ ^tt?«rt 
Kl^£bfc (^1 3|) 0 ZHX3©200NLS S -Zfrl^tl 1 ~ 1 0 7, &t)*4 
9 7~5 5 5©7^ti^feofc 0 ^:<D-3fT\ ±1BG F P teffl^StWh Z 
HX3(D49 8~9 56©7^ ^ SfcE?fltt»WS^flrmfc < . ge^McSMfettteJi 

20 #i-5 0 GFP©W(iNLS^< GFP-ZHX lj|&^:/^®te$BJ5&£ 
fl^^El"* (Ml SB), ro^ifl, ZHX3©«NES^tf^i^ 
i"o ^ft*$> X.x ZHX3|il O©^^ 2 OCN L S &T>* 1 OCNE S Sr^tp, 
iW^y^It'fe5 0 ZHX 1 ©teO^Vv^StteSavvcWu 
_h|BN L S iZM&T X J WB^(D? — \Z\^r y M a >-if^ fritz. £ £ fl*^ $ ft 

25 TV^S (Yamada, K., Kawata, H., Matsuura, K., Shou, Z., Hirano, 
S., Mizutani, T., Yazawa, T., Yoshino, M., Sekiguchi, T . , 
Kajitani, T. , and Miyamoto . K. (2002) Biochem. Biophys. Res. Comm. 
279, 368-374 ^ O^^-T « ^P# N mfoX?l"*?W.tm 

iMU ^^X^M^mmm^m^mriSfrZ (Kaffman, A., andO'Shea, 
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E. K. (1999) Annu. Rev. Cell Dev. Biol. 15, 291-339) Q L^L^i 
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ZHXl Is^BMSnWOOT-L^ 54 



ZHX3 
ZEX1 




++++++++++++ 

linn iiJiS^i&S^SI^ iso 

ZHXl 114:YDALSEH^KYHPGEENFKLTMVKR^ 172 
** ** * ** * * * ** * * * * * 

ZHXl 173:SSGISISOTPIMpiMKN^^ ^{J 




ZHX1 281 : IPVfl f ^¥NA^im^ |fg 



ZHXl 341:^TPE^EAF^Qra G TVH^ 394 

III? 421: TGGGIiVTQPLMANGLQATSSPLPLTVTSVPKQPGVAPINTVCSNTTSAVKVVNAAOSLL 480 
ZHXl 395: GLVLTQVAGipLPVT-APIALTVAGVPSQ^ 450 




540 
510 



SB iiil MgM^ go 

**** ** ** * ** * * * * ** * * * *** * 



ZHX3 661 :SE:. 
ZHXl 617:2E^_ 




H W! 8HpBBpi ! nHI ! ^^ 



** * 



S3 ISil^^^X^l^^i^^SgliEg^ 1 ^ SI 

* * * *** * * 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 

Kb t^&^s&K^'t&jssegevs gig 



9.5 — 
7.5 — 

4.4 — 
2.4 — 

135 — 



0.24 — 




ZHX1 



Znfl Znf2 HD1 HD2 HD3 HD4 BOD S 




pAD-ZHXl (142-873) 

pAD-ZHXl (272-873) 
pAD-ZHXl (565-873) 
pAD-ZHXl (272-564) 

pAD-ZHXl (272-432) 
pAD-ZHXl (430-564) 
pAD-ZHXl (345-463) 



142- 



272. 



565 



873 

873 
■873 
.873 



272 
272 



564 



432 

430 564 

345 463 



Interaction with 
ZHX3 (G23) 

+ 
+ 

+ 
+ 



# x. m is* (mm) 
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ZHX3 

Znfl Znf2 HD1 HD2 HD3 E HIM HD5 




956 



pAD-G23 242< 
pAD-ZHX3 (242-488) 242- 



615 



-488 



Interaction with 
ZHX1 (1-873) 

+ 

+ 



p A D-ZHX3 (303-364) 303 364 

p AD-ZHX3 (498-903) 498 — 



903 




16 m 



ZHX3 



Znfl Znf2 



HDl HD2 HD3 £ HD4 HD5 



956 



pAD-G23 



242- 



615 



488 



pAD-ZHX3 (242-488) 242 

pAD-ZUX3 (303-364) 303 364 

pAD-ZHX3 (498-903) 498 - 



Interaction with 
ZHX3 (G23) 

+ 
+ 



903 



g # m « (mm) 
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17® 




mam 



ZHX3 

Znfl Znf2 HD1 HD2 HD3 E HD4 HD5 




956 



Interaction with 
NF-YA 1-269 



pAD-ZHX3 (1-956) !■ 
pAD-G23 

pAD-ZHX3 (242-488) 
PAD-ZHX3 (303-364) 

pAD-ZHX3 (498-903) 

%9m 



242- 



242- 



-488 



303 — 364 
498 — 



615 



•956 



+ 
+ 
+ 



903 




SID 
DBD 



Interaction with 
346 ZHX3 (242-488) 



pYAl-269 1 
pYAl-140 1- 
pYAl-112 1. 
pYA 1 41-269 
pYA172-269 
pYA205-269 



•140 



-112 
141< 



172 



205« 



269 



-269 



-269 



-269 




mi im 




pCMV-ZHXl (272-432) 0 0 10 25 SO 

pSG424 pGAL4-ZHX3 (1-956) 
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1 3 



GFP 





GFP-ZHX3 (1-956) GFP-ZHX3 (1-303) 



GFP-ZHX3 (303-555) GFP-ZHX3 (555-956) GFP-ZHX3 (1-107) 





GFP-ZHX3 (108-145) GFP-ZHX3 (146-303) GFP-ZHX3 (303-502) 





GFP-ZHX3 (364-555) GFP-ZHX3 (497-555) 





# x. m m (mm) 
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mi 4H 



Znfl Znf2 



ZHX3 

HDl HD2 HD3 E HD4 HD5 




956 



DD 

ID 

RD 

NLS1 1 
NLS2 
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-48IS 



488 



303 502 



107 



497 — 555 
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SEQUENCE LISTING 



<110> Japan Science and Technology Corporation 
<120> |E?WWZHX3 
<130> FS03-323PCT 
<160> 35 

<170> Patentln version 3. 1 

<210> 1 

<211> 956 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ala Ser Lys Arg Lys Ser Thr Thr Pro Cys Met He Pro Val Lys 

15 10 15 

Thr Val Val Leu Gin Asp Ala Ser Met Glu Ala Gin Pro Ala Glu Thr 

20 25 30 

Leu Pro Glu Gly Pro Gin Gin Asp Leu Pro Pro Glu Ala Ser Ala Ala 

35 40 45 

Ser Ser Glu Ala Ala Gin Asn Pro Ser Ser Thr Asp Gly Ser Thr Leu 

i 

50 55 60 

Ala Asn Gly His Arg Ser Thr Leu Asp Gly Tyr Leu Tyr Ser Cys Lys 
65 70 75 80 

Tyr Cys Asp Phe Arg Ser His Asp Met thr Gin Phe Val Gly His Met 

85 90 95 

Asn Ser Glu His Thr Asp Phe Asn Lys Asp Pro Thr Phe Val Cys Ser 

100 105 110 

Gly Cys Ser Phe Leu Ala Lys Thr Pro Glu Gly Leu Ser Leu His Asn 

115 120 125 

Ala Thr Cys His Ser Gly Glu Ala Ser Phe Val Trp Asn Val Ala Lys 
130 135 140 
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Pro Asp Asn His Val Val Val Glu Gin Ser He Pro Glu Ser Thr Ser 
145 150 155 160 

Thr Pro Asp Leu Ala Gly Glu Pro Ser Ala Glu Gly Ala Asp Gly Gin 

165 170 175 

Ala Glu He He He Thr Lys Thr Pro He Met Lys He Met Lys Gly 

180 185 190 

Lys Ala Glu Ala Lys Lys He His Thr Leu Lys Glu Asn Val Pro Ser 

195 200 205 

Gin Pro Val Gly Glu Ala Leu Pro Lys Leu Ser Thr Gly Glu Met Glu 

210 215 220 

Val Arg Glu Gly Asp His Ser Phe He Asn Gly Ala Val Pro Val Ser 
225 230 235 240 

Gin Ala Ser Ala Ser Ser Ala Lys Asn Pro His Ala Ala Asn Gly Pro 

245 250 255 

Leu He Gly Thr Val Pro Val Leu Pro Ala Gly He Ala Gin Phe Leu 

260 265 270 

Ser Leu Gin Gin Gin Pro Pro Val His Ala Gin His His Val His Gin 

275 280 285 

Pro Leu Pro Thr Ala Lys Ala Leu Pro Lys Val Met He Pro Leu Ser 

290 295 300 

Ser He Pro Thr Tyr Asn Ala Ala Met Asp Ser Asn Ser Phe Leu Lys 
305 310 315 320 

Asn Ser Phe His Lys Phe Pro Tyr Pro Thr Lys Ala Glu Leu Cys Tyr 

325 330 335 

Leu Thr Val Val Thr Lys Tyr Pro Glu Glu Gin Leu Lys He Trp Phe 

340 , 345 350 

Thr Ala Gin Arg Leu Lys Gin Gly He Ser Trp Ser Pro Glu Glu He 

355 360 365 

Glu Asp Ala Arg Lys Lys Met Phe Asn Thr Val He Gin Ser Val Pro 
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370 375 380 

Gin Pro Thr He Thr Val Leu Asn Thr Pro Leu Val Ala Ser Ala Gly 
385 390 395 400 

Asa Val Gin His Leu He Gin Ala Ala Leu Pro Gly His Val Val Gly 

405 410 415 

Gin Pro Glu Gly Thr Gly Gly Gly Leu Leu Val Thr Gin Pro Leu Met 

420 425 430 

Ala Asn Gly Leu Gin Ala Thr Ser Ser Pro Leu Pro Leu Thr Val Thr 

435 440 445 

Ser Val Pro Lys Gin Pro Gly Val Ala Pro He Asn Thr Val Cys Ser 

450 455 460 

Asn Thr Thr Ser Ala Val Lys Val Val Asn Ala Ala Gin Ser Leu Leu 
465 470 475 480 

Thr Ala Cys Pro Ser He Thr Ser Gin Ala Phe Leu Asp Ala Ser He 

485 490 495 

Tyr Lys Asn Lys Lys Ser His Glu Gin Leu Ser Ala Leu Lys Gly Ser 

500 505 510 

Phe Cys Arg Asn Gin Phe Pro Gly Gin Ser Glu Val Glu His Leu Thr 

515 520 525 

Lys Val Thr Gly Leu Ser Thr Arg Glu Val Arg Lys Trp Phe Ser Asp 

530 535 540 

Arg Arg Tyr His Cys Arg Asn Leu Lys Gly Ser Arg Ala Met He Pro 
545 550 555 560 

Gly Asp His Ser Ser He He He Asp Ser Val Pro Glu Val Ser Phe 

565 570 575 

Ser Pro Ser Ser Lys Val Pro Glu Val Thr Cys He Pro Thr Thr Ala 

580 585 590 

Thr Leu Ala Thr His Pro Ser Ala Lys Arg Gin Ser Trp His Gin Thr 
595 600 605 
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Pro Asp Phe Thr Pro Thr Lys Tyr Lys Glu Arg Ala Pro Glu Gin Leu 

610 615 620 

Arg Ala Leu Glu Ser Ser Phe Ala Gin Asn Pro Leu Pro Leu Asp Glu 
625 630 635 640 

Glu Leu Asp Arg Leu Arg Ser Glu Thr Lys Met Thr Arg Arg Glu He 

645 650 655 

Asp Ser Trp Phe Ser Glu Arg Arg Lys Lys Val Asn Ala Glu Glu Thr 

660 665 670 

Lys Lys Ala Glu Glu Asn Ala Ser Gin Glu Glu Glu Glu Ala Ala Glu 

675 680 685 

Asp Glu Gly Gly Glu Glu Asp Leu Ala Ser Glu Leu Arg Val Ser Gly 

690 695 700 

Glu Asn Gly Ser Leu Glu Met Pro Ser Ser His He Leu Ala Glu Arg 
705 710 715 720 

Lys Val Ser Pro He Lys He Asn Leu Lys Asn Leu Arg Val Thr Glu 

725 730 735 

Ala Asn Gly Arg Asn Glu He Pro Gly Leu Gly Ala Cys Asp Pro Glu 

740 745 750 

Asp Asp Glu Ser Asn Lys Leu Ala Glu Gin Leu Pro Gly Lys Val Ser 

755 760 765 

Cys Lys Lys Thr Ala Gin Gin Arg His Leu Leu Arg Gin Leu Phe Val 

770 775 780 

Gin Thr Gin Trp Pro Ser Asn Gin Asp Tyr Asp Ser He Met Ala Gin 
785 790 795 800 

Thr Gly Leu Pro Arg Pro Glu Val Val Arg Trp Phe Gly Asp Ser Arg 

805 810 815 

Tyr Ala Leu Lys Asn Gly Gin Leu Lys Trp Tyr Glu Asp Tyr Lys Arg 

820 825 830 

Gly Asn Phe Pro Pro Gly Leu Leu Val He Ala Pro Gly Asn Arg Glu 
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835 840 845 

Leu Leu Gin Asp Tyr Tyr Met Thr His Lys Met Leu Tyr Glu Glu Asp 

850 855 860 

Leu Gin Asn Leu Cys Asp Lys Thr Gin Met Ser Ser Gin Gin Val Lys 
865 870 875 880 

Gin Trp Phe Ala Glu Lys Met Gly Glu Glu Thr Arg Ala Val Ala Asp 

885 890 895 

Thr Gly Ser Glu Asp Gin Gly Pro Gly Thr Gly Glu Leu Thr Ala Val 

900 905 910 

His Lys Gly Met Gly Asp Thr Tyr Ser Glu Val Ser Glu Asn Ser Glu 

915 920 925 

Ser Trp Glu Pro Arg Val Pro Glu Ala Ser Ser Glu Pro Phe Asp Thr 

930 935 940 

Ser Ser Pro Gin Ala Gly Arg Gin Leu Glu Thr Asp 
945 950 955 

<210> 2 
<211> 522 
<212> PRT 

<213> Rattus norvegicus 
<400> 2 

Cys Ser Phe Leu Ala Lys Thr Pro Glu Gly Leu Ser Leu His Asn Ala 

1 5 10 15 

Lys Cys His Ser Gly Glu Ala Ser Phe Leu Trp Asn Val Thr Lys Pro 

20 25 30 

Asp Asn His Val Val Val Glu Gin Ser Val Pro Glu Asn Ala Ser Ser 

35 40 45 

Ser Val Leu Ala Gly Glu Ser Thr Glu Gly Thr Glu He He He Thr 

50 55 60 

Lys Thr Pro He Met Lys He Met Lys Gly Lys Ala Glu Ala Lys Lys 
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65 70 75 80 

lie His Met Leu Lys Glu Asn Ala Pro Thr Gin Pro Gly Gly Glu Ala 

85 90 95 

Leu Pro Lys Pro Leu Ala Gly Glu Thr Glu Gly Lys Glu Gly Asp His 

100 105 110 

Thr Phe He Asn Gly Ala Thr Pro Val Ser Gin Ala Ser Ala Asn Ser 

115 120 125 

Thr Lys Pro Pro His Thr Ala Asn Gly Pro Leu He Gly Thr Val Pro 

130 135 140 

Val Leu Pro Ala Gly He Ala Gin Phe Leu Ser Leu Gin Gin Pro Thr 
145 150 155 160 

Val His Pro Gin His His Pro His Gin Pro Leu Pro Thr Ser Lys Ala 

165 170 175 

Leu Pro Lys Val Met He Pro Leu Ser Ser He Pro Thr Tyr Asn Ala 

180 185 190 

Ala Met Asp Ser Asn Ser Phe Leu Lys Asn Ser Phe His Lys Phe Pro 

195 200 205 

Tyr Pro Thr Lys Ala Glu Leu Cys Tyr Leu Thr Val Val Thr Lys Tyr 

210 215 220 

Pro Glu Glu Gin Leu Lys He Trp Phe Thr Ala Gin Arg Leu Lys Gin 
225 230 235 240 

Gly He Ser Trp Ser Pro Glu Glu lie Glu Asp Ala Arg Lys Lys Met 

245 250 255 

Phe Asn Thr Val He Gin Ser Val Pro Gin Pro Thr He Thr Val Leu 

260 265 270 

Asn Thr Pro Leu Val Ala Ser Ala Gly Asn Val Gin His Leu He Gin 

275 280 285 

Ala Ala Leu Pro Gly His Ala Val Gly Gin Pro Glu Gly Thr Ala Gly 
290 295 300 
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Gly Leu Leu Val Thr Gin Pro Leu Met Ala Asn Gly Leu Gin Ala Ser 
305 310 315 320 

Ser Ser Ser Leu Pro Leu Thr Thr Ala Ser Val Pro Lys Pro Thr Ala 

325 330 335 

Ala Pro He Asn Thr Val Cys Ser Asn Thr Thr Ser Ala Val Lys Val 

340 345 350 

Val Asn Ala Ala Gin Ser Leu Leu Thr Ala Cys Pro Ser He Thr Ser 

355 360 365 

Gin Ala Phe Leu Asp Ala Asn He Tyr Lys Asn Lys Lys Ser His Glu 

370 375 380 

Gin Leu Ser Ala Leu Lys Gly Ser Phe Cys Arg Asn Gin Phe Pro Gly 
385 390 395 400 

Gin Ser Glu Val Glu His Leu Thr Lys Val Thr Gly Leu Ser Thr Arg 

405 410 415 

Glu Val Arg Lys Trp Phe Ser Asp Arg Arg Tyr His Cys Arg Asn Leu 

420 425 430 

Lys Gly Thr Arg Ala Met Val Pro Gly Glu His Gly Ser Val Leu He 

435 440 445 

Asp Ser Val Pro Glu Val Pro Phe Pro Leu Ser Ser Lys Val Pro Glu 

450 455 460 

Val Pro Cys Val Pro Thr Ala Thr Ser Leu Val Ser His Pro Ala Thr 
465 470 475 480 

Lys Arg Gin Ser Trp His Gin Thr Pro Asp Phe Thr Pro Thr Lys Tyr 

485 490 495 

Lys Glu Arg Ala Pro Glu Gin Leu Arg Val Leu Glu Sfer Ser Phe Ala 

500 505 510 

Gin Asn Pro Leu Pro Pro Glu Glu Glu Leu 
515 520 

<210> 3 
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<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 3 

agcttcccga attctgcag 
<210> 4 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 4 

tcgactgcag aattcggga 
<210> 5 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 5 

gtggcagaca caggcagtg 
<210> 6 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<400> 6 

ggccggatcc cagactggcc agtcc 
<210> 7 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 7 

cctgagcagc attccaacg 
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19 



25 
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<210> 8 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<400> 8 

cttcttggtc tcctcagcat tcac 24 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 9 

gtgattgtca ccatggccag 20 
<210> 10 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 10 

gaaggagttc ttcaggaagc 20 
<210> 11 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 11 

ccgggaattc ctgagcagca ttccaacgta 30 
<210> 12 
<211> 28 
<212> DNA 

<213> Artificial sequence 
<400> 12 
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ccggggatcc agcccttcaa gttccggc 28 
<210> 13 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<400> 13 

ccggggatcc agatttctta tttttgtaga tgc 33 
<210> 14 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<400> 14 

ccgggaattc tcccctgagg agattgagg 29 
<210> 15 
<211> 35 
<212> DNA 

<213> Artificial sequence 
<400> 15 

ccgggaattc tacaaaaata agaaatctca tgaac 35 
<210> 16 
<211> 28 
<212> DNA 

<213> Artificial sequence 
<400> 16 

ccggggatcc ggaccagctg atcccctg 28 
<210> 17 
<211> 20 
<212> DNA 

<213> Artificial sequence 
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<400> 17 

gtgggctgag gcacagactg 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<400> 18 

ccaatcatga agataatgaa aggc 
<210> 19 
<211> 10 
<212> DNA 

<213> Artificial sequence 

<400> 19 

aattcccggg 

<210> 20 

<211> 9 

<212> DNA 

<213> Artificial sequence 

<400> 20 

gatcccggg 

<210> 21 

<211> 12 

<212> DNA 

<213> Artificial sequence 

<400> 21 

tatggaattc gc 

<210> 22 

<211> 14 

<212> DNA 
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20 



24 



10 



9 



12 
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<213> Artificial sequence 
<400> 22 

catggcgaat tcca 14 
<210> 23 
<211> 28 
<212> DM 

<213> Artificial sequence 
<400> 23 

ccgggaattc ggaccagctg atcccctg 28 
<210> 24 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 24 

ccgggaattc atggccagca agaggaaatc 30 
<210> 25 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<400> 25 

ccggggatcc cagggggatc atcactttg 29 
<210> 26 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<400> 26 

ccggggatcc tggcttggcc acgttccac 29 



<210> 27 



<211> 29 
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<212> DNA 

<213> Artificial sequence 
<400> 27 

ccggggatcc tggcttggcc acgttccac 29 
<210> 28 
<211> 32 
<212> DNA 

<213> Artificial sequence 
<400> 28 

ccggggatcc tgggtcttta ttaaagtctg tg 32 
<210> 29 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 29 

ccgggaattc acctttgtat gcagtgggtg 30 
<210> 30 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 30 

ccgggaattc acctttgtat gcagtgggtg 30 
<210> 31 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 31 

ccgggaattc acctttgtat gcagtgggtg 30 
<210> 32 
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<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 32 

ccgggaattc acctttgtat gcagtgggtg 30 
<210> 33 
<211> 27 
<212> DNA 

<213> Artificial sequence 
<400> 33 

aattccacca cactggatcc ctggtac 27 
<210> 34 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<400> 34 

ggcatcttgc aacaccacag tcttc 25 
<210> 35 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<400> 35 

catgcatggt gtggtggatt tcctc 25 
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